To characterise the pathogenetic and prognostic features of lacunar infarcts, 88 patients with these infarcts were compared with 103 patients with non-lacunar infarcts. Potential cardioembolic sources were significantly more frequent among patients with non-lacunar infarcts (p = 0.0025). Although the prevalence ofhypertension was higher among lacunar infarcts, this difference was not statistically significant. However, the distribution of hypertensive patients in the two groups of lacunar and non-lacunar infarcts was influenced by the presence or absence of cardioembolic sources: hypertension was significantly associated with the presence of cardioembolic sources among non-lacunar infarcts, whereas among lacunar infarcts it was significantly more frequent in patients without a cardioembolic source. This indicates that cardioembolism may exert a confounding effect by suppressing the relation between hypertension and lacunar infarcts. In a mean follow up period of 28-1 months, lacunar infarcts had a significantly lower incidence of stroke recurrence and of myocardial infarction (age-adjusted survival analysis: p = 0.0008); mortality from all causes was also lower in patients with lacunar infarct (age-adjusted survival analysis: 0*04 < p < 0.05). In a multivariate regression analysis, stroke subtype was an independent predictor of new major vascular events. These findings support the lacunar hypothesis and should be considered in the planning of epidemiological and therapeutic studies in patients with cerebral infarction. CM Fisher's pathological studies related lacunar infarcts to small-vessel disease caused by hypertension.' 2 Lacunar infarcts were also limited to specific clinical syndromes,3 4 raising the possibility of distinguishing a subgroup of cerebral infarctions on the basis of their pathogenesis. As these patients have a low early casefatality rate and consequently a low necropsy rate, later attempts to verify this lacunar hypothesis employed CT to recognise such cases during life,`7 and compared lacunar
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Patients and methods
The detailed method of our study has been described.'2 In brief, we included prospectively 191 consecutive patients with first-ever ischaemic stroke visited at the emergency room of the Policlinico Hospital in Milan within 72 hours after the onset of symptoms and hospitalised at the local neurological department.
All patients had a neurological and general physical examination on arrival at the emergency room; this was repeated daily during the first week and twice weekly until discharge, enabling us to subdivide them into two groups according to their neurological state at the time of maximum deficit.
Lacunar infarct (LI) (n = 88), was defined as one of the following syndromes: pure motor stroke (unilateral pure motor deficit involving at least two of three areas-face, arm and leg); pure sensory stroke (unilateral pure sensory deficit involving at least two of three areasface, arm and leg); ataxic hemiparesis (ipsilateral corticospinal and cerebellar-like dysfunction without other features clearly localising to the posterior circulation); dysarthria-clumsy hand syndrome (severe dysarthria with slight weakness and clumsiness of the hand); and hemichorea/hemiballism (involuntary arrhythmic unilateral movements involving at least two of three areas-face, arm and leg). At the time of our study the inclusion of sensorimotor strokes among the lacunar syndromes was still debatable, and these patients were therefore not included in this report. 12 Non lesion, and only seven had evidence of a lacune. With the cardiological findings, no important difference was found in the prevalence of ischaemic heart disease, but atrial fibrillation and other emboligenic heart diseases were significantly more frequent among NLI (p = 0-0025; figure 1 ). Occlusion or stenosis of the symptomatic arterial district was demonstrated by angiography in 10 of 19 patients with NLI and in 10 of 42 LI. However, since angiography was performed only in a selected group of patients, we assessed the prevalence of vascular lesions by means of a Doppler ultrasound examination, which was available in 98-4% of our population, and whose sensitivity and specificity in diagnosing stenosis > 50% of the carotid and vertebral arteries was higher than 95% when compared with subsequent angiographic results. Although the higher frequency of obstructive lesions of the symptomatic arterial district among NLH compared with LI did not reach statistical significance (p = 0-21), overall 54-4% of NLI had pathological Doppler results, emboligenic heart disease or both. The prevalence of such potential thromboembolic sources was significantly lower among LI (p = 0.002) (figure 1).
As the prevalence of emboligenic heart disease was significantly higher among NLI, we examined the relation between this variable and hypertension in our two groups. As shown in table 3, the distribution of hypertensive patients in our two groups of LI and NLI was influenced by the presence or absence of emboligenic heart disease: among patients without emboligenic heart disease hypertension was significantly more frequent in LI (0-04 < p < 0-05), whereas no such relation was apparent among patients with emboligenic heart disease. Accordingly, among hypertensive patients, cardioembolic sources were more frequent in the group with NLI (p = 0-002), whereas no significant difference was observed in non-hypertensive patients.
Short and in terms of residual disability at one month (table 4) . Among survivors, the cumulative one year probability of stroke recurrence was 7 9% forLIand 11 4% forNLI (OR= 0-67;p = 0 6) The timing of these recurrences is shown in figure 2 . Overall, in a mean period of 28 1 months, new vascular events occurred in 30 7% of NLI and in 21-6% of LI (table 4) . This difference was even more remarkable if end-points were limited only to major vascular events (stroke, myocardial infarction), as their incidence among NH (27 3% ) was more than twice with respect to LI (13-6%). Survival analysis for major vascular events confirmed the strikingly better long-term outcome of LI (HR = 2-7, 95% CI 1A4-5-2; p = 0-004) ( figure   3 ), which became even more evident when adjusting for age (HR = 3-0, 95% CI 16-5-6; p = 0-0008). When only stroke recurrence is considered, HR was 2-2 (95% CI 1 1 -6-6; p = 0-027) and age-adjusted HR was 2 4 (95% CI 1 2-4 8; p = 0 01). Results of a multivariate regression analysis including all tested variables demonstrated that the stroke subtype (that is, LI or NLI ) represented-together with age, occurrence ofprevious TIA, and residual disability at one month-an independent prognostic factor for the subsequent occurrence of major vascular events (table 5) . (10 7% ) patients with NLI.
The 12-5% prevalence of potential cardiac sources of embolism among our LI agrees with previous reports;23 24 it was significantly lower than among NLI, which again agrees with other series. 25 26 Indirect support to the conclusion that embolism occurred more often among NHL is provided by the significantly higher frequency of an abrupt onset of stroke in this group, as this feature has been positively associated with cardiogenic brain embolism. 27 28 Although lacunar strokes are commonly attributed to hypertensive arteriolopathy, the prevalence of hypertension among LI was not significantly higher in our study as in previous studies, 8 24 29 even if different diagnostic criteria for hypertension were considered. 25 These studies concluded that "hypertension is no more important in the development of LI than it is in the development of other types of stroke", and a recent review drew the same conclusions.8 However, previous studies did not take into account potential confounding variables; this effect should be considered if such variables are dishomogeneously distributed between the groups. Of our LI, without cardioembolic sources, 66-2% were hypertensive as opposed to only 48-6% of NLI; this statistically significant difference was not observed in patients with cardioembolic sources. This, combined with the significant association between hypertension and cardioembolic sources among NLI, leads to the conclusion that cardioembolism may exert a confounding effect by suppressing the actual relationship between hypertension and LI. The long-term prognosis of LI has received little attention. One study'0 concluded that their average recurrence rate was "much lower than that in survivors from cerebral infarction". Another study" found a one year recurrence rate of 11-9% (95% CI, 5-5%-18-0%), "similar to that reported in other groups of patients with stroke". Both these contradictory conclusions were based on a comparison with historical controls. By directly comparing our patients with LU with a group of NLI, we found that the occurrence of new major vascular events was significantly lower in LI than in NHI. This agrees with the results of a recent study30 reporting a lower one year stroke recurrence rate among LU than for other types of cerebral infarction. The authors further interpreted the distinct low even recurrence rate among LI as compatible with the hypothesis that for a further stroke to develop another perforating artery needs to become symptomatic. Although the recurrence pattern among our patients with LI was similar to that study, we did not observe a similarly high recurrence rate among our cases with NH, whose survival curve maintained a fairly constant slope even after the first year. The worse long-term prognosis of NLI in our study was reflected also by their higher overall mortality (age-adjusted survival analysis: HR = 2-0, 95% CI 10-4-0; 004 < p < 005).
Moreover, in multivariate regression analysis, stroke subtype was a predictor of new major vascular events, independent from other prognostic variables including degree of disability after the first stroke. This indicates that the probability of new major vascular events is related not only to severity of the first stroke, but also to its pathogenetic mechanisms. Despite the fact that in a clinical setting adequate investigation is appropriate to recognise the minority of patients in whom LU is caused by thromboembolism, the pathogenetic and prognostic peculiarities of this subgroup of ischaemic strokes should be considered in the planning of epidemiological and therapeutic studies after cerebral infarction.
